IMP dehydrogenase : structural aspects of inhibitor binding.
Inosine monophosphate dehydrogenase (IMPDH, E.C. 1.1.1.205) is recognized as an important target for both antileukemic and immunosuppressive therapy. IMPDH catalyzes the NAD-dependent oxidation of inosine 5 monophosphate (IMP) to xanthosine 5 monophosphate. Several classes of IMPDH inhibitors are now in use or under development. These include agents that bind at either the substrate site (e.g. ribavirin and mizoribine) or at the NAD site (mycophenolic acid and thiazole-4-carboxamide adenine dinucleotide). All suffer from some degree of toxicity and/or susceptibility to metabolic inactivation. The finding that IMPDH exists as two isoforms, one of which (type II) is induced in tumor cells, has led to the search for potentially more effective isoform-specific agents. Recently, a number of crystal structures of IMPDH have become available. These include structures of the human type II, hamster, Tritrichomonas foetus, Streptococcus pyogenes and Borrelia burgdorferi enzymes. Each structure crystallizes as a tetramer of a/b barrels, with the active site located partly at the monomer-monomer interface. The substrate and cofactor bind in a continuous cleft on the C-terminal face of each barrel. The IMP base is well positioned to stack against the NAD nicotinamide ring to facilitate hydride transfer. The active site cleft is further bounded by a highly flexible flap and loop. These structures reveal enzyme-ligand interactions which suggest strategies for the design of improved inhibitors.